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7KH SDSHU DQDO\]HV WKH VHLVPLF LPSURYHPHQW RI DQ KLVWRULFDO PDVRQU\ FKLPQH\ E\ 
WKH WXQHG PDVV GXPSHU 70' DSSOLFDWLRQ  
7KH FKLPQH\ ZDV EXLOW DW WKH EHJLQQLQJ RI ;; FHQWXU\ LQ WKH QRUWKHUQ UHJLRQ 
LQ ,WDO\ DQG WKH PHFKDQLFDO FKDUDFWHULVWLFV RI  WKH PDVRQU\ LQ WHUPV RI HODVWLF 
PRGXOXV DQG FRPSUHVVLYH VWUHQJWK  XVHG LQ WKH ILQLWH HOHPHQW PRGHOV )(0V  KDV 
EHHQ GHWHUPLQHG E\ D VHW RI H[SHULPHQWDO WHVWV $ ILUVW )(0 LV LPSOHPHQWHG E\ 
HOHPHQW EHDP )(0 1  D VHFRQG )(0 LV LPSOHPHQWHG E\ VROLG HOHPHQWV )(0 2 
LQ ERWK WZR FRQILJXUDWLRQV DUH VWXGLHG WKH FKLPQH\ ZLWKRXW 70' DQG WKH 
FKLPQH\ ZLWK 70' %\ D WLPH KLVWRU\ DQDO\VLV WKH PDLQ FKDUDFWHULVWLF RI WKH 70' 
LQ WKH WHUPV RI PDVV VWLIIQHVV DQG GDPSHU YDOXHV DUH YDOXHG DQG RSWLPL]HG IRU 
GLIIHUHQW SRVLWLRQLQJ RI WKH RVFLOODWLQJ PDVV )LQDOO\ D VWUXFWXUDO VROXWLRQ IRU WKH 












                                                     
 
 
1 3K' &DQGLGDWH  'HSW RI $UFKLWHFWXUH %XLOW (QYLURQPHQW 
  DQG  &RQVWUXFWLRQ (QJLQHHULQJ ± $%& 3ROLWHFQLFR GL 0LODQR 0LODQ ,WDO\ 
 





,Q RUGHU WR LPSURYH WKH VWUXFWXUDO VHLVPLF UHVSRQVH RI DQ H[LVWHQW FRQVWUXFWLRQ 
WZR ZD\V FRXOG EH FRQVLGHUHG PRGLI\LQJ WKH RULJLQDO VWUXFWXUH E\ WKH LQWURGXFWLRQ 
RI VWHHO RU ILEHU UHLQIRUFHPHQWV RU FKDQJLQJ WKH G\QDPLF FKDUDFWHULVWLFV RI WKH 
VWUXFWXUH E\ DQ DX[LOLDU\ V\VWHP ,Q WKLV FDVH WKH VHFRQG RSWLRQ LV FRQVLGHUHG 
RSWLQJ IRU D UHPRYDEOH VROXWLRQ UHSUHVHQWLQJ E\ WKH 70'    
 
 
2. CHIMNEY CHARACTERISCS  
7KH FKLPQH\ LV FKDUDFWHUL]HG E\ DQ LQQHU DQG DQ RXWHU F\OLQGULFDO VNLQV WKLFNQHVV 
W   2 FP OLQNHG WKHPVHOYHV E\ D QR  PHULGLDQV DQG QR 11 SDUDOOHOV VWUXFWXUH 
7KH FKLPQH\¶V KHLJKW LV DERXW 50 P DQG WKH WKLFNQHVV RI WKH VNLQV PHULGLDQV DQG 
SDUDOOHOV LV 02 P  
7KH PHFKDQLF FKDUDFWHULVWLFV RI WKH PDVRQU\ DUH GHGXFHG IURP WKH VXUYH\V 
FDUULHG RXW E\ IODW MDFNV WHVWV LQ VRPH SRVLWLRQV RI WKH FKLPQH\¶V PDVRQU\ ,Q 
SDUWLFXODU PRGXOXV RI HODVWLFLW\ (   1215 03D DQG  XOWLPDWH FRPSUHVVLRQ 
VWUHQJWK YDOXH IG    03D ,Q WKH DQDO\VLV WKH YDOXH RI WKH XOWLPDWH FRPSUHVVLRQ 
VWUHQJWK LV UHGXFHG WR 55 03D FRQVLGHULQJ WKH ,WDOLDQ 6WUXFWXUHV 5HJXODWLRQV  >1@ 
>2@ DQG >@ E\ WKH DSSOLFDWLRQ RI WZR FRHIILFLHQWV UHODWHG WR WKH QXPEHU RI WKH 
FDUULHG RXW WHVWV DQG WKH HFFHQWULFLW\ RI WKH ORDGV  LQ UHODWLRQ WR WKH JHRPHWULFDO 




)LJXUH 1 $ UHSUHVHQWDWLRQ RI WKH FKLPQH\¶V VWUXFWXUH SDUDOOHOV V\VWHP 
 
 
3. DEFINITION OF THE TMD¶S PARAMETERS IN FEM 1 
$ ILUVW )(0 1 UHSUHVHQWLQJ RQO\ WKH FKLPQH\ LV LPSOHPHQWHG E\ WDSHUHG EHDP 
HOHPHQWV IURP WKH EDVH WR WKH WRS ZLWK SHUIHFW MRLQ DV D EDVH ERXQGDU\ FRQGLWLRQ 
7KH ORDGV FRPELQDWLRQ DSSOLHG RQ WKH VWUXFWXUH DUH WKH VXPPDWLRQ RI GHDG ORDGV 
 
 
DQG WKH VHLVPLF DFWLRQV E\ WKH DSSOLFDWLRQ RI VHYHQ VSHFWUXPFRPSDWLEOH 
DFFHOHURJUDPV 7KXV VWUHVV DFWLRQV DUH HYDOXDWHG OLNH WKH DYHUDJH DFWLRQV WR WKH  
DFFHOHURJUDPV DV H[SODLQHG LQ 6HFWLRQ 5 >1@  
 
 
)LJXUH 2 )(0 1 VLWH VSHFWUXP DQG VSHFWUXPFRPSDWLEOH DFFHOHURJUDPV 
 
 
7KH VWUXFWXUDO 8OWLPDWH /LPLW 6WDWH 8/6 YHULILFDWLRQV DUH QRW IXOILOOHG 
EHFDXVH WKH PD[LPXP FRPSUHVVLRQ VWUHVV XQGHU WKH VHLVPLF DFWLRQ  LV IFV   2 
03D PDMRU WKH IGFULG   55 03D WKH PD[LPXP EDVH VKHDU LV 9G    N1 PDMRU 
WKDQ WKH 8/6 9G  2 N1 DQG WKH PD[LPXP WRS GLVSODFHPHQW LV ǻWRS  010 P 
$W WKH VDPH WLPH DQ HLJHQYDOXH DQDO\VLV LV FDUULHG RXW WR LGHQWLI\ WKH PDLQ 
YLEUDWLRQDO PRGH VKDSHV DQG WKH UHODWLYH SHUFHQWDJH RI WKH PDVV DVVRFLDWHG WR HDFK 
PRGHV  7KH YDOXH RI WKH PDVV UHODWHG WR WKH PDLQ PRGH VKDSHV LV XVHG WR ILQG WKU 
WKH RSWLPXP YDOXHV RI WKH 70'¶V PDVV )URP WKH YDOXH RI WKH 70'¶V PDVV WKH  
VWLIIQHVV DQG GDPSLQJ DUH YDOXHG WRR  
7KH PDLQ SDUDPHWHUV RI WKH 70' DUH REWDLQHG E\ WKH UHODWLRQV H[SODLQHG DQG 
RSWLPL]HG LQ >5@ >@ ,Q SDUWLFXODU WKH SDUDPHWHUV DUH   
 WKH UDWLR EHWZHHQ WKH 70'¶V PDVV DQG WKH PDVV RI WKH PDLQ VWUXFWXUH 
FKLPQH\  ȝ   P70'PVWUXFWXUH 







.QRZLQJ WKH YLEUDWLRQDO PRGH VKDSHV DQG WKH UHODWHG PDVVHV IURP WKH 
HLJHQYDOXH DQDO\VLV WKH 70' PDVV YDOXH LV RSWLPL]HG >11@ >1@ DQG >1@ LQ 
 RI WKH PDVV LQYROYHG LQ WKH ILUVW YLEUDWLRQDO PRGH %\ WKH HLJHQYDOXH 
DQDO\VLV WKH ILUVW DQG VHFRQG YLEUDWLRQ PRGHV 71 DQG 72 DUH 71$   72$   10 V 
DQG WKH UHODWHG PDVVHV P1 DQG P2 DUH P1$  P2$  05 RI WKH WRWDO PDVV 
 
 




4. TMD IN FEM 1 
7KH 70' LV LPSOHPHQWHG LQ WKH )(0 1 E\ D QRGDO PDVV FRQVWUDLQHG WR PRYH RQO\ 
KRUL]RQWDOO\ OLQNHG WR WKH FKLPQH\ WR WKH WRS GLVSODFHPHQW SRLQW E\ D JHQHUDO OLQN 
W\SH VSULQJ DQG GDVKSRW ZLWK NWPG DQG &WPG HYDOXDWHG E\ WKH SUHYLRXV UHODWLRQV 
:LWK WKH 70' WKH SUHYLRXV VWUXFWXUDO 8/6 YHULILFDWLRQV DUH IXOILOOHG EHFDXVH WKH 
PD[LPXP FRPSUHVVLRQ YDOXH GHFUHDVHV WR IFV  25 03D PLQRU WKH   IGF ULG   55 
03D DQG WKH PD[LPXP EDVH VKHDU GHFUHDVHV WR 9G   52 N1  PLQRU WKDQ WKH 
9G8/6   2 N1 PRUHRYHU WKH PD[LPXP WRS GLVSODFHPHQW GHFUHDVHV WR ǻWRS   
00 P ZLWK WKH 70'¶V KRUL]RQWDO GLVSODFHPHQW ǻ70'   01 P )LQDOO\ E\ WKH 
HLJHQYDOXH DQDO\VLV WKH YLEUDWLRQ PRGH VKDSHV RI WKH FKLPQH\ ZLWK 70' VKRZV 
WKH ILUVW IRXU PRGHV LQYROYH RQO\ WKH 70' RQO\ IURP WKH ILIWK PRGH WKH 
FKLPQH\¶V VWUXFWXUH EHJLQV WR EH LQYROYHG 
 
 
5. TMD IN FEM 2 
$ VROLG HOHPHQWV )(0 2 LV LPSOHPHQWHG E\ FRQVLGHULQJ WKH VHLVPLF DFWLRQ DV  
VHYHQ VSHFWUXPFRPSDWLEOH DFFHOHURJUDPV DSSOLFDWLRQ ,Q )( 2 D QROLQHDU DQDO\VLV 
WLPH KLVWRU\ DQDO\VLV LV FDUULHG RXW WKH HDUWKTXDNH LV UHSUHVHQWHG E\ DQ 
DFFHOHURJUDP DQG WKH PDVRQU\ LV FKDUDFWHUL]HG E\ D QRQOLQHDU EHKDYLRU 
 7KH HIIHFW RI WKH QRQOLQHDULW\ WR WKH EHKDYLRU RI PDVRQU\ PXVW EH DFFXUDWHO\ 
WDNHQ LQWR DFFRXQW DQDO\]LQJ WKH XOWLPDWH EHKDYLRU RI PDVRQU\ FKLPQH\ 7KH PDLQ 
FRQFHSW RI WKH QRQOLQHDU PDVRQU\ PRGHO DGRSWHG LQ WKH )(0 LPSOHPHQWHG E\ WKH 
VRIWZDUH 0,'$6 *(1 LV EDVHG RQ WKH WKHRU\ RI /HH HW DO>@ >@ DQG >@ ,Q IDFW 
WKH IDLOXUH RI PDVRQU\ EDVHV RQ WKH PLFURPHFKDQLFDO EHKDYLRU 8VLQJ 0LGDV DW 
101 
 
HYHU\ ORDGLQJ VWHS RQFH WKH HTXLYDOHQW VWUHVVHVVWUDLQV LQ WKH PDVRQU\ VWUXFWXUH DUH 
FDOFXODWHG VWUHVVHVVWUDLQV RI WKH FRQVWLWXHQW PDWHULDOV FDQ EH GHULYHG RQ WKH EDVLV 
RI WKH IROORZLQJ VWUXFWXUDO UHODWLRQVKLS 
 
ıE   >6E@ıP 
ıEM   >6EM@ıP 
ıKM   >6KM@ıP 
 
 
ZKHUH VXEVFULSWV E EM DQG KM UHSUHVHQW EULFN EHG MRLQW DQG KHDG MRLQW 
UHVSHFWLYHO\ 7KH VWUXFWXUDO UHODWLRQVKLSV IRU VWUDLQV FDQ VLPLODUO\ EH HVWDEOLVKHG  
%\ XVLQJ WKH IXQFWLRQ ³3ODVWLF 0DWHULDO´ LQ 0LGDV WKH PD[LPXP SULQFLSDO 
VWUHVV LV FDOFXODWHG LQ HDFK FRQVWLWXHQW OD\HU DQG LV FRPSDUHG WR WKH WHQVLOH VWUHQJWK 
GHILQHG E\ WKH XVHU ,I WKH PD[LPXP SULQFLSDO VWUHVV H[FHHGV WKH WHQVLOH VWUHQJWK DW 
WKH FXUUHQW VWHS WKH VWLIIQHVV FRQWULEXWLRQ RI WKH FRQVWLWXHQW WR WKH ZKROH HOHPHQW 
LV IRUFHG WR EHFRPH LQHIIHFWLYH )RU WKH QRQOLQHDU VWUHVV±VWUDLQ UHODWLRQ RI 
FRQVWLWXHQWV HYHQ WKH HODVWRSHUIHFWO\ SODVWLF UHODWLRQ FRXOG EH VLPXODWHG 7KLV FDQ 
EH QXPHULFDOO\ LPSOHPHQWHG E\ VXEVWLWXWLQJ WKH VWLIIQHVV RI WKH FRQVWLWXHQW ZLWK 
YHU\ VPDOO YDOXH DV (   0 RI WKH EULFN RU EHG MRLQW RU KHDG MRLQW  
7KH VWUXFWXUDO 8/6 YHULILHV DUH FRQGXFWHG IRU WKH VROLG HOHPHQWV SRVLWLRQHG DW 
WKH EDVH RI WKH RXWHU VNLQV VKRZQ LQ WKH UHG FLUFOH LQ WKH IROORZLQJ )LJXUH  
7KH 8/6 YHULILHV VKRZ WKH PD[LPXP FRPSUHVVLRQ VWUHVV IFV LV DERXW  03D 
PDMRU WKH XOWLPDWH DFFHSWDEOH YDOXH 55 03D EHIRUH PHQWLRQHG 
7KH 70' LV LPSOHPHQWHG LQ WKH )(0 2 E\ WKH LQWURGXFWLRQ RI D FLUFXODU VWHHO 
ULQJ ORFDWHG FORVH WKH WRS RI WKH FKLPQH\ DQG OLQNHG WR WKH VWUXFWXUH E\ IRXU 
JHQHUDO OLQN )RU HDFK OLQN WKH VWLIIQHVV DQG WKH GDPSLQJ YDOXHV DUH LGHQWLFDO WR WKH 
YDOXHV EHIRUH REWDLQHG LQ )(0 1 LQ IDFW WKH IRXU OLQNV UHSUHVHQWV WKH IRXU VSULQJ















)LJXUH 5 70' LPSOHPHQWDWLRQ ZLWK WKH IRXU VSULQJGDVKSRW OLQNV 
 
 
,Q FDVH RI FKLPQH\ ZLWK 70' LQ )(0 2 WKH VROLG HOHPHQWV RI WKH RXWHU VNLQ 
FORVH WKH EDVH RI WKH FKLPQH\ KDYH PD[LPXP FRPSUHVVLRQ VWUHVV PLQRU WKDQ 55 
03D EHFDXVH ZLWK WKH 70'  WKH IFV   1 03D $W WKH VDPH WLPH WKH WRS 
GLVSODFHPHQW GHFUHDVHV WR ǻWRS   005 P 
2WKHU GHSWK VWXG\ LV FRQGXFWHG LQ )(02 E\ PRGHOOLQJ WKH 70' LQ VROLG 
HOHPHQWV ZLWK LWV VXSSRUW VWUXFWXUH VHH SDUDJUDSK  OLNH VKRZQ LQ WKH QH[W )LJXUH 
 7KH VHLVPLF UHVSRQVH LV SUDFWLFDOO\ HTXDO WR WKH FDVH LQ ZKLFK WKH 70' LV 
LPSOHPHQWHG OLNH EHIRUH VKRZQ LQ )LJXUH 5  
7KH VOLJKW GLIIHUHQFHV EHWZHHQ WKH UHVXOWV RI )(0 1 DQG )(0 2 DUH SUREDEO\  
GXH WR WKH GLIIHUHQFHV EHWZHHQ WKH EHDP DQG WKH VROLG ILQLWH HOHPHQWV LQ  )(0 1  
WKH VWUXFWXUH LV LPSOHPHQWHG E\ RQO\ WDSHUHG EHDP HOHPHQWV KDYLQJ DQ HTXLYDOHQW 
VHFWLRQ DQG LQHUWLD YDOXHV RI WKH UHDO RQHV  LQVWHDG LQ WKH )(0 2 WKH FKLPQH\ LV 




 +RZHYHU WKH )(0 1 DQDO\VLV LV QHFHVVDU\ WR FDOLEUDWH DQG WR RSWLPL]H WKH 
YDOXHV RI WKH PDVV VWLIIQHVV DQG GDPSLQJ RI WKH 70' WKH RSWLPL]HG YDOXHV DUH 
XVHG LQ ERWK )(0V 
 
 
)LJXUH  70' LQ VROLG HOHPHQWV LPSOHPHQWDWLRQ 
 
 
6. TMD¶S POSITIONING  
,Q VRPH DSSOLFDWLRQV WKH 70' LV ZHOO VXLWHG IRU VWHHO FKLPQH\V EHFDXVH WKH PDVV 
YDOXH RI WKH PDLQ YLEUDWLRQ PRGH IURP ZKLFK WR HYDOXDWH WKH 70'¶V PDVV LV 
ORZHU LQ FRPSDULVRQ WR D FRQFUHWH RU PDVRQU\ FKLPQH\ FDVHV ,Q D VWHHO FKLPQH\ LW 
LV YHU\ HDV\ WR UHDOL]H WKH RVFLOODWLQJ PDVV DQG LWV SRVLWLRQLQJ LV HDV\ WRR IRU 
H[DPSOH XVLQJ D ZHOGHG VWHHO SURILOHV V\VWHP H[WHUQDOO\ ZHOGHG WR WKH FKLPQH\¶V 
ERG\ ,Q D FRQFUHWH RU PDVRQU\ FKLPQH\V WKH GLPHQVLRQV RI WKH RVFLOODWLQJ PDVV 
FRXOG OHDG WR ODUJH FURVVVHFWLRQ EHDPV QRW HDV\ WR DVVHPEOH 7KDW LV HVSHFLDOO\ 
WUXH LQ PDVRQU\ FKLPQH\V ZKHUH LW LV QHFHVVDU\ QRW DIIHFW WKH DFWXDO VWUHVVHV VWDWH 
RI WKH PDVRQU\ 
,Q WKLV FDVH WKH 70' VXSSRUW VWUXFWXUH LV UHSUHVHQWHG E\ D VWHHO VWUXFWXUH WR 
UHDOL]H RQ WZR OHYHOV WKH ILUVW XSSHU OHYHO ZRUNV IRU WKH SRVLWLRQLQJ RI WKH URSV WR 
ZKLFK WKH FLUFXODU VWHHO PDVV RI WKH GDPSLQJ V\VWHP LV DWWDFKHG WKH VHFRQG 
ORZHU OHYHO VXSSRUWV WKH YLVFRGDPSHUV 
7KH FLUFXODU VWHHO PDVV LV KDQJLQJ RQ WKH URSHV DQG LW LV VXSSRUWHG E\ WKH 
GDPSHUV 7KH QXPEHU RI WKH GDPSHUV FRXOG EH WKUHH SRVLWLRQHG DW 120 
WKHPVHOYHV  
&DUU\LQJ RXW IXUWKHU VWUXFWXUDO DQG JHRPHWULFDO VXUYH\V LQ RUGHU WR FRQILUP WKH 
RULJLQDOO\ KLVWRULFDO VWUXFWXUDO GUDZLQJV WKH RULJLQDO JHRPHWU\ GHVFULEHG LQ WKH 
RULJLQDO GUDZLQJV GLG QRW FRQILUPHG ,Q IDFW WKH FKLPQH\ VKRZV DQ LUUHJXODU 
JHRPHWU\ EHFDXVH WKH ODVW 10P KDV  RQO\ RQH VNLQ 6R WKH DQDO\VLV LV UHFDOLEUDWHG 
RQ WKH QHZ JHRPHWU\ DQG WR QRW DIIOLFW WKH PDVRQU\ WKH 70'¶V SRVLWLRQLQJ UHVXOWV 
PRUH DSSURSULDWH LQ WKH SDUW RI WKH VWUXFWXUH ZLWK WZR VNLQV ,Q WKLV FDVH WKH 
VHLVPLF LPSURYHPHQWV FKDQJH DQG RWKHU DQDO\VLV DUH QHFHVVDU\  




  &$ FKLPQH\ DOUHDG\ VWXGLHG LQ PHQWLRQHG )(0 1 DQG )(0 2 ZLWK 70'  
SRVLWLRQHG DW WKH WRS 50 P 
  &% FKLPQH\  ZLWK QHZ JHRPHWU\ DQG 70' ORFDWHG DW 10 P GRZQ IURP 
WKH WRS 0P $OVR D SRVLWLRQLQJ LQ RQH VNLQ SDUW LV FRQVLGHUHG WRR 7KH 
SDUDPHWHUV RI WKH 70' LV UHFDOFXODWHG OLNH H[SODLQHG LQ WKH IROORZLQJ 
 
7KH SUHVHQFH RI WZR VNLQV LQ WKH ODVW 10P WRS FKDQJHV D ORW WKH YLEUDWLRQ PRGH 
VKDSHV DQG WKH VHLVPLF LPSURYHPHQW E\ 70' ,Q IDFW LQ &% WKH HLJHQYDOXH 
DQOD\VLV VKRZV QHZ YDOXHV RI IUHTXHQFLHV EHFDXVH 71%   72%   02 V DQG WKH 
UHODWHG PDVVHV P1 DQG P2 DUH P1%  P2%  05 RI WKH WRWDO &%¶V PDVV  
/LNH GRQH LQ &$ LQ WKH &% FDVH ĮRSW ȟRSW DQG WKH N70' DUH RSWLPL]HG VWUDWLQJ 
IURP P YDOXH  
,Q FDVH RI WKH 70' LV ORFDWHG DW 0 P KHLJKW WKH EHVW LV  ȝ2VNLQ   00125 WKXV 
P70'    N1 N70'   1 N1P DQG &70'   1 N1VP ,I WKH 70' LV 
ORFDWHG LQ RQH VNLQ SDUW DW K   5 P WKH EHVW ȝ LV ȝ1VNLQ  000 VR  P70'   15 
N1 N70'   055 N1P DQG &70'   1 N1VP  )RU GLIIHUHQW ȝ YDOXHV 9 DQG 0 
DW WKH EDVH RI &% YDU\ OLNH VKRZHG LQ )LJXUH  &KRRVLQJ DQ DYHUDJH YDOXH ȝ   
001 WKH LPSURYHPHQWV LQ 7DEOH  DUH REWDLQHG  
,Q HYHU\ FDVHV IRU &$ DQG &% WKH 70' PDVV DFFHOHUDWLRQ LV DOZD\V PLQRU 








7KH VHLVPLF LPSURYHPHQWV IRU &$ DQG &% FDVHV LQ &% WZR SRVLWLRQLQJ RI WKH 
70' DUH FRQVLGHUHG 5 P LQ WKH SDUW ZLWK RQH VNLQ DQG 0 P LQ WKH SDUW ZLWK WZR 
VNLQV DUH VXPPDUL]HG LQ WKH QH[W 7DEOH 1  
 
 
7. SUPPORT STRUCTURE OF TMD 
,Q D W\SLFDO PDVRQU\ KLVWRULFDO FKLPQH\ FDVH  ZKHQ LW¶V SRVVLEOH WR LQVWDOO WKH 
70' LQ WKH SDUW ZLWK WZR VNLQV WKH VXSSRUW V\VWHP RI WKH 70' FRXOG EH WKH 
IROORZLQJ E\ FRQVLGHULQJ IHDWXUHV RI WKH FRPPHUFLDO GDPSHUV 7KH WZR OHYHOV 
FRXOG EH  SRVLWLRQHG DW DERXW 20±50 P GHSHQGLQJ E\ WKH OHQJWK RI WKH URSHV 
DOVR YDULDEOH EHWZHHQ 00 DQG 10 P WR IL[ E\ G\QDPLF WHVW WR LQYHVWLJDWH WKH 
105 
 
UHDO YLEUDWLRQ PRGHV RI WKH FKLPQH\ 7KH ILUVW OHYHO RI WKH VWUXFWXUH LV 
FKDUDFWHUL]HG E\ DQ LQQHU SDUW UHDOL]HG E\ D FURVV RI ZHOGHG KROORZ FLUFXODU 
SURILOHV GLDPHWHU 1 PP DQG WKLFNQHVV 5 PP $W WKH HQG RI HDFK FURVV¶ DUP 
Q KROORZ FLUFXODU VWHHO SODWHV DUH ZHOGHG (DFK VWHHO SODWH LV EROWHG WR DQRWKHU 
VWHHO FLUFXODU SODWH ZHOGHG WR KROORZ FLUFXODU SURILOH WKDW UHDFKHV D OHQJWK RI 00 
PP IURP WKH H[WHUQDO FKLPQH\ VXUIDFH :KHUH WKH VWHHO SURILOHV FURVV WKH VTXDUH 
KROHV OHQJWK VLGHV 220 PP LQ WKH PDVRQU\ D VWHHO ER[ UHDOL]HG E\ Q  PP 
WKLFNQHVV VWHHO UHFWDQJXODU SODWHV LV SUHYLRXVO\ ZHOGHG RQ SURILOHV 7R SHUIHFWO\ 
FORVH WKH VTXDUH KROHV LW LV QHFHVVDU\ XVH D VXLWDEOH SUHPL[HG FHPHQW PRUWDU 7KH 
VHFRQG OHYHO LV HTXDO WR WKH ILUVW RQH EXW WKH FURVV¶ DUPV UHDFK D OHQJWK RI 00 PP 
IURP WKH H[WHUQDO VXUIDFH RI WKH FKLPQH\ DQG DW WKH HQG RI HDFK QR  DUPV WKH 
YLVFRGDPSHUV DUH SRVLWLRQHG RQ D Q  VWHHO ZHOGHG SODWHV V\VWHP FKDUDFWHUL]HG E\ 
QR 5  PP WKLFNQHVV YHUWLFDO UHFWDQJXODU SODWHV VLGHV 20 PP DQG 2 PP DQG 
QR 1  PP WKLFNQHVV KRUL]RQWDO SODWH 7KH ILUVW DQG VHFRQG OHYHOV DUH DOVR 
FRQQHFWHG E\ QR  $,6, 1 FDEOHV OLQNHG DW WKH LQQHU KROORZ FLUFXODU SODWH $ G 
UHSUHVHQWDWLRQ RI WKH 70'¶V VWUXFWXUH LV UHSUHVHQWHG LQ WKH QH[W )LJXUH  
 
 
7DEOH 1 6HLVPLF LPSURYHPHQWV IRU &$ DQG &% ZLWK 70F6  
 ȝ >@ 70' TXRWH   >P@ ǻ9 >@ ǻ0  >@ ǻȘ  >@ 
&$ 2 5 2  2 
&% 10 5 2 2 22 











,Q WKH SDSHU WKH 70' DSSOLFDWLRQ LV GHHSHG WR LPSURYH WKH VHLVPLF UHVSRQVH 7KH 
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